DISTRIBUTION OF A1 IN Nd-Fe-AEB PERMANENT MAGNETS
Abstract. -5 7~e Mossbauer spectroscopy and electron microprobe analysis are used to determine the Al-distribution in the Nd-Fe-Al-B alloys; Mossbauer spectroscopy gives the A1 distribution between the J2 and K2 sites of NdzFelrB-likephase; microprobe analysis gives the composition of both matrix and minor phases and their evolution with sintering. In addition to the magnetic Nd2Fe14B type phase Mossbauer spectra show the paramagnetic phase Ndl.lFe4Ba (weight 6 % ); no other phase was detected except iron traces in as-cast alloys; high and low Nd alloys show similar spectra.
A low substitution of A1 (1 to 3 atoms per unit cell) in the ~d z~e l 4~-l i k e phase dramatically changes the Mossbauer spectra: decreasing of mean magnetic fields at iron sites and asymmetric line-broadening typical of a hyperfine field distribution (Fig. 1) ; this seems to give evidence that substitution takes place mainly in the most magnetic sites (i.e. those with the higher number of nearest-neighbour-iron atoms), to say J2 and K2, -57Fe Mossbauer 'pectra of Nd2 (Fel-XA1~)14B at room temperature. near-neighbour-model, which takes into account the decreasing of hyperfine field AH; at avery site i (due t o an A1 atom near-neighbour of a Fe atom) and this leads Table 1 . -Distribution of ~1 atoms between j2 and to the determination in the NdzFelrB-like phase, of K~ per unit cell in ~d~ (~e l -x~l x ) , , B. (n, : the A1 concentration, the A1 distribution between the concentration, n, : microprobe analysis, n: rniissbauer sites (Tab. I) and the iron hyperfine fields. f;ts)-
In all the samples, we found (in the magnetic phase) the A1 nominal atomic concentration.
Fits show that A1 substitution occurs first in the J2 sites up to a concentration corresponding to one substituted atom per cell. Further A1 substitution occurs also in the K2 site up to an equipartition between the two sites for n = 3 (a: = 0.055) .
Hyperfine fields decrease with n but AHi remains fairly constant (about 20 kOe) except for J2 sites where it is about 10 kOe (probably due to a greater distance).
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Electron microprobe analysis allowed us .to study both the matrix and the minor phases.
In the matrix phase, we found a homogeneous A1 distribution, with composition close to that determined with Miissbauer spectroscopy (Tab. I).
The B-rich Ndl.lFe4B4 phase, however is observed to have a near-zero Al concentration. In the Nd-rich phase, the A1 distribution is not honiogeneous and generally very low compared with the distribution in the matrix phase (Figs. 2a and 2b) .
which is located in the Nd-rich intergranular phase in the ingots or in the triple junction phase in the sintered samples. The latter seems to disappear partially during sintering. At last, the saturation magnetization versus Al concentration was calculated assuming proportionality of the mean hyperfine field (given by Miissbauer spectroscopy) with the mean magnetic moment at iron sites [6]. A good agreement is observed wih the experimental values (Fig. 3) .
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